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Introduction

Schematic of sample and measurement

Simulated magnetic dynamical coupling

Summary
 The kagome-type ASI lattices were prepared and the related magnetic dynamical properties were studied using the broadband FMR technique and

micromagnetic simulation.

 Complex FMR spectra were observed and the various resonance modes in spectra were analyzed.

 By changing the in-plane magnetic field angle θH, magnetic dynamical coupling in kagome ASI lattice were observed and analyzed.
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Magnetization switching caused changes are observed.   
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Magnetic dynamical coupling
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Simulated resonance modes
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Unit cell

Msat=700 emu/cm3

Aex=6.0 pJ/m

alpha=0.005

Py thickness=15 nm

Parameter

H ∥ stripe H ⊥ stripe

θH = 0° θH = 15° θH = 30°

H ⊥ stripeH ∥ stripe

d2 ：in phase coupling

d4：out of phase coupling

c4 ：in phase coupling

c2：out of phase coupling

Artificial spin ice (ASI) FMR measurement of ASIWater ice and spin ice

CPW with ASI pattern
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f - θH spectraH - θH spectra

discontinuous change at cross point

stronger amplitude： a1 and a2

new mode at cross point：c0

stronger amplitude： c3 and c4
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f =9.0 GHz  bulk mode in adjacent strips.

f =11.1 GHz bulk mode in adjacent strips.


